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CASE REPORTS
Spontaneous rupture of collateral venous
aneurysm in a patient with agenesis of the inferior
vena cava: A case report
Kai M. Balzer, MD, Michael Pillny, MD, Bernd Luther, MD, PhD, Klaus Grabitz, MD, PhD, and
Wilhelm Sandmann, MD, PhD, Dusseldorf, Germany
We present a case of rupture of collateral venous vessels in the presence of agenesis of the inferior vena cava in a young
woman. The embryologic development, pitfalls in diagnosis, and options for treatment in cases with agenesis of the
inferior vena cava are discussed. (J Vasc Surg 2002;36:1053-7.)
Anomalies of the inferior vena cava (IVC) are rare
entities to the vascular surgeon. The development of the
infrahepatic IVC is a complex process involving three
paired embryonic veins, the posterior cardinal vein, the
subcardinal vein, and the supracardinal vein.1 This allows
for approximately 14 possible variations in IVC anatomy2
with a circumaortic left renal vein showing the highest
prevalence of up to 16.8%.3 Because there may be no
clinical findings, these anomalies may remain undetected or
present as deep venous thrombosis. We present a case of a
young woman with spontaneous rupture of collateral veins
of the IVC because of agenesis of the IVC.
CASE REPORT
A 25-year-old overweight woman (body mass index, 44)
presented to a local town hospital with persistent pain in the right
abdomen extending to the back and only slight swelling of the legs.
There were no signs or history of blunt trauma. Laboratory find-
ings showed a continuing decrease in hemoglobin. Computed
tomography indicated a large right retroperitoneal haematoma as
well as right iliac and suspected caval thrombosis. The IVC was not
visible on the level of the diaphragm (Figs 1, 2, and 3). The patient
was therefore transferred to our hospital. Because of the large
hematoma and the continuing decrease in hemoglobin, emergency
laparotomy was performed. The operative procedure showed
agenesis of the IVC with only the very distal part as well as the
supradiaphragmal and intrahepatic parts persisting and extensive
collateral vessels that had become aneurysmal to an extent of 5 
8  6 cm and whose rupture had caused the large hematoma. We
performed a thrombectomy of the iliac veins and the distal IVC,
removed the hematoma, constructed arteriovenous fistulas with
the saphenous veins in both inguinal regions, and reconstructed
the proximal IVC with a retrohepatic polytetrafluoroethylene by-
pass from the patent confluens of the iliac veins to the right atrium.
The postoperative course was uneventful with a control computed
tomography showing a patent prosthesis (Figs 4 and 5), and the
patient was retransferred to the primary hospital for further care on
the sixth postoperative day. In the further course, local wound
dehiscence developed in both inguinal regions. Because of pneu-
monia, the patient was readmitted to the department of internal
medicine 4 months later. Further computed tomography scans
showed a well-healed and patent prosthesis with open arterio-
venous fistulas in both groins. There were no signs of pulmonary
embolism. The arteriovenous fistulas were closed operatively 6
months after the primary procedure.
DISCUSSION
Embryology. The development of the IVC is associ-
ated with the continuous development and regression of
three paired venous canals, the posterior cardinal veins
which form the iliac veins and confluens, the subcardinal
veins which as a subcardinal anastomosis form the renal
segment as well as the hepatic segment, and the supracar-
dinal veins which form the prerenal segment of the IVC.4-6
According to Elke and Ludin,4 anomalies in this devel-
opment of the IVC occur in approximately 0.3% without
concurrent cardiac anomalies. They seem to be more fre-
quently documented since the development of cross-sec-
tional imaging.7 There have been many attempts to classify
anomalies in the development of the IVC by several au-
thors,7-9 whereas exact figures on the incidence of this
anomaly cannot be found in the current literature. In fact,
most reports on possible aplasias of the IVC are morpho-
logic or radiologic case studies.10
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Giordano et al11 present four important anomalies of
the IVC as follows: double IVC with an incidence of
0.2% to 3.0%, left-sided IVC with an incidence of 0.2% to
0.5%, retroaortic left renal vein with an incidence of 1.2%
to 2.4%, and a circumaortic left renal vein with a reported
incidence of 1.5% to 8.7%. Kullnig et al5 describe a
duplication of the IVC as the most frequently occurring
anomaly of the IVC with an occurrence of 1% to 3%. The
Fig 1. Extensive right retroperitoneal hematoma. Note the large collateral vessels on the left side.
Fig 2. Missing IVC on the level of the diaphragm with a normal aorta (arrow) and only slightly enlarged azygous and
hemiazygous veins.
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differences of occurrences of, for example, a circumaortic
renal collar in computed tomography (4.4%),12 renal
venography (11%),13 and autopsy series (16.8%)3
indicate a certain lack of diagnostic sensitivity. The mas-
sive retroperitoneal hematoma and a therefore invisible
IVC in addition to thrombotic material in the right iliac
vein led to the preoperative assumption of a caval throm-
bosis in the case presented. In reviewing the computed
tomography findings with the operative findings in
mind, the missing IVC at the level of the diaphragm as
well as large collateral vessels on the left side become
more evident.
Clinical presentation. Because of the wide variety or
total lack of symptoms associated with anomalies of the
IVC as well as its rare appearance, the diagnosis of such a
finding may be difficult to establish.
The clinical symptoms vary from none at all to visu-
ally recognizable collateral vessels on and within the
abdomen. The most frequently occurring first symptom
after reviewing a series of case reports seems to be an
acute thrombosis of the lower extremity in unusually
young patients.5,6,10,14 The lack of collateral vessels in
isolated agenesia of the IVC recognizable to the surgeon
(eg, Caput medusa) is explained by Elke and Ludin4
according to the basic principle of hemodynamics. In
following the lowest resistance, persisting venous chan-
nels or sufficient collaterals are used for blood transpor-
tation to the heart without further disabling the venous
flow to the heart. Regarding the stage of embryonic
development, the persisting cardinal, subcardinal, or
supracardinal veins remain able to deal with the venous
flow because of the size of these vessels. Therefore,
clinical symptoms and visible collateral vessels are often
missing or these vessels may become aneurysmal.
Fig 4. Postoperative computed tomography images of the polytetrafluoroethylene prosthesis in the infrarenal seg-
ment.
Fig 3. Contrast imaging of the thrombosed right iliac vein.
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In the case presented, the occurrence of aneurysmal
collateral vessels parallel to the vertebral column with an
existing patent anatomy of the iliac veins and very distal
IVC and further absence of the infrahepatic segment
suggest a persistence of the subcardinal veins without
further junction to form an IVC. It also explains the
absence of visually recognizable collateral vessels. The
appearance of large venous aneurysms as well as their
rupture without the presence of traumatic arteriovenous
fistulas in a low-pressure system make this case very
unique indeed.
Treatment. The usual options for treatment in cases
with thrombosis (lysis or local thrombectomy) do not apply
in these cases. In the case reports reviewed, only two groups
carried out operative procedures, in all cases under the
assumption of caval and/or iliac thrombosis.6,10 The in-
crease of blood flow in the collateral vessels by performing
protective arteriovenous fistulas after local thrombectomy
of partially thrombosed veins is one possible operative
treatment as described by Mirziae et al.10 Tiesenhausen et
al,6 on the other hand, preferred an interposition with a
reinforced ring prosthesis as well as arteriovenous fistulas if
the aplasia is confined to the infrarenal segment of the IVC,
whereas the best method of treatment in cases of expansive
thrombosis, in their opinion, is fibrinolytic therapy and
lifelong anticoagulation since surgical reconstruction of
malformations of the entire IVC seemed not possible to
them. We feel that not only in this special case with rup-
tured collateral vessels but also in other cases with partial or
total aplasia of the IVC, surgical reconstruction with a
ring-enforced prosthesis from the open confluens or the
iliac veins to the prehepatic segment of the IVC or to the
right atrium is a feasible and necessary procedure because
venous return flow should not be obstructed. After removal
of the adjunctive arteriovenous fistulas after 3 to 6 months,
we advocate a lifelong anticoagulant therapy.
CONCLUSION
Correct diagnosis and treatment of dysgenesis or agen-
esis of the IVC are difficult and not standardized. Still, the
presenting clinical signs (acute abdominal pain and large
retroperitoneal hematoma) in the case presented remain an
extremely rare presentation of an anomaly of the IVC.
Nevertheless, the possibility of such a finding as well as the
techniques to deal with it should be kept in mind.
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